When colleagues first encouraged Eric Topol to start using Twitter several years ago, he resisted, assuming most of the content would have to do with what people had eaten for lunch or what some celebrity had said. ''I thought it was just nonsense stuff,'' says Topol, though he finally gave in and signed up for the microblogging site in November 2009. Now, five and a half years, 6,500 tweets, and 60,000 followers later, he's changed his view. ''It's a pulse of what's going on in science in the biomedical space,'' he says. ''I don't know how you can keep up with your field today without the likes of Twitter. '' Topol, director of the Scripps Translational Science Institute in La Jolla, CA, now finds himself urging fellow scientists to embrace social media, which he says promotes discussion in the scientific community. ''So far nobody's come back to me and said 'I regret it''' says Topol. ''The return on investment of time is well worth it.'' Indeed, growing numbers of scientists are embracing social media, both as a way to connect with their colleagues in their own and other disciplines and as a way to reach out to the public, educate about science, and even influence policy. In a survey conducted last October by the Pew Research Center of 3,748 members of the American Association for the Advancement of Science, 27% of scientists said they use social media often or occasionally to follow or discuss science. Another 20% said they use it rarely. Among the respondents, 10% write a blog often or occasionally, and 14% do so rarely. The Pew survey also found that, of the AAAS scientists using social media, 16% saw other scientists as being their primary audience, while 37% aimed their messages at the lay public, and 44% intended their postings for both groups equally.
Cori Bargmann, who studies the genetics and neural pathways of C. elegans at Rockefeller University and tweets under the name @betenoire1, also joined Twitter at the urging of a colleague. At the time, in 2011, data from the Encyclopedia of DNA Elements (ENCODE) project, run by the National Human Genome Research Institute, was starting to come out, though it wouldn't be formally published for another year. A fellow scientist told Bargmann she could follow developments from the project by reading the tweets of other researchers. She signed up and found 1,800 tweets on the topic, and tried to read all of them. ''It was exactly like eating a pound and a half of Skittles at a single sitting,'' she says.
Since then, though, Twitter has become an important part of her life as a scientist. Bargmann, like most scientists, has a selection of journals in her area of study that she peruses regularly, but no one has time to look at every journal published. To keep up with related fields, she turns to Twitter, where she's found people who tweet about interesting new papers in areas that interest her. For instance, she follows Kevin Mitchell (@WiringTheBrain), who studies developmental neurogenetics at Trinity College Dublin, in Ireland. It's useful, Bargmann says, ''having someone curate all of the genetics of psychiatry for you and picking the four or five things you should be reading.'' Topol (@EricTopol) considers himself something of a curator, tweeting out journal articles and news stories that he thinks would catch the attention of people who have similar interests to his, many of which revolve around the role of digital electronics in health. ''I like to share anything I know that I think is relevant,'' he says. His Twitter feed also doubles as an archive of those articles. ''I'm an information junkie, so this way I can keep track of it.''
He also values the feedback he gets from other scientists some of which comes almost instantaneously during a presentation at a conference. ''It's almost like an online survey of what you're doing when you're giving a talk,'' he says. That can be a tough experience if colleagues start tearing apart a paper in public. ''People are not shy on Twitter. They'll attack your data or attack you,'' he says. Though he feels the criticism can be too rough at times, ''usually it's based on the science and legitimate critiques.'' Holly Bik (@hollybik), a computational biologist at the University of Birmingham, UK, started using Twitter as a way to connect with scientists from different fields. She's also a blogger, one of six scientists writing regularly about marine science for Deep Sea News. The site aims to spread knowledge about marine science, from the effect of oil spills on coral to the discovery of a colossal squid. The writers focus on serious science, but with a humorous, irreverent tone. ''It's very fun, full of pop culture references,'' Bik says. ''It's a nice alternative way of writing, compared to writing a science paper.'' Blogging is useful to her personally, Bik says, because it forces her to read papers so she can write about them. She thinks it can also raise public awareness of research that might be missed by conventional channels. ''There is a lot of really interesting science that does not get circulated to journalists through press releases.'' She and her colleagues at Deep Sea News recently published a paper, ''Ten Simple Rules for Effective Online Outreach,'' in PLOS Computational Science, to encourage other scientists to use the internet for talking about their science. Among the rules: scientists should focus on a personal brand and a niche to write about, and they should see outreach and research as intertwined. For example, they suggest scientists could blog about literature they're reading for journal clubs or collecting for manuscripts or grant-writing. ''Blog posts focused on papers you have co-authored can serve as an important long-term resource, both as a first-person press release and a reference point for journalist enquiries,'' the authors write.
Bik believes that blogging and tweeting about their research can help advance scientists' careers, by making them more visible in conversations about science. ''Anecdotally, I believe that blogging about papers increases their visibility,'' she says, though she cautions, ''Social media's so new that there's not really a baseline for long-term trends.'' Some researchers, however, have tried to access the impact of social media on scientific work. Gunther Eysenbach (@eysenbach), a doctor and researcher at the Centre for Global eHealth Innovation at the Toronto Research Institute, looked at tweets containing links to papers in the Journal of Medical Internet Research, where he is editor-in-chief. He found that highly tweeted articles were 11 times more likely to have high numbers of citations than less-tweeted articles. He cautions, though, that the tweets may not be the cause of the higher citation numbers. ''It is more likely that papers that are interesting in some way are more likely to be tweeted and cited,'' he says.
Another study, in Journalism and Mass Communication Quarterly, found a correlation between scientists in the nanotechnology field being mentioned on Twitter and their h-index, which uses citations in an attempt to measure the scientific impact of a researcher. But Neil Hall (@neilhall_uk), who studies genomics at the University of Liverpool, UK, worries about trying to evaluate scientific productivity by looking at social media. He wrote a commentary in Genome Biology last year suggesting a Kardashian Index, ''a measure of discrepancy between a scientist's social media profile and publication record.'' The point, he explains, was to poke fun at self-promotion in science and our modern obsession with celebrity. ''My feeling is that Twitter is fine,'' he says. ''I just don't think we should be employing it as a metric for science or science outreach.''
Whether or not social media should be used as a metric, it's a good tool for educating the public about scientific topics, says Paul Knoepfler (@pknoep-fler), who studies stem cells and cancer at the University of California, Davis, School of Medicine. He launched a blog in 2010 because he felt there was not a lot of good, accessible discussion of stem cell research on the Internet. At first, he says, he probably knew half of the people reading his blog. Since then the audience has grown larger, and includes fellow scientists, high school students, people from funding agencies, and journalists. He writes posts several times a week, not only about stem cells but also on other issues of interest to him, from medicine to the debate over genetically modified organisms. ''The first inspiration was more of an educational one, and that continues, but I started over time getting into more advocacy,'' he says.
In one example of advocacy, he wrote an open letter to the UK Parliament on the blog, urging them to delay approval of the use of mitochondrial transfer technology in in vitro fertilization as a means to prevent genetic mitochondrial disorders, a procedure that creates so-called ''three-parent babies.'' He wound up being quoted in the British press, and had an indirect debate through the media with UK Chief Medical Officer Sally Davies, who supports the technology. ''I just felt there hadn't been debate and discussion about it,'' Knoepfler says of his decision to weigh in on the subject.
He says he tries to be balanced and constructive when blogging, but there are issues he feels driven to advocate for. ''I don't think steering clear of controversial issues is a good idea. I think it's important to blog about them,'' he says. ''But there are some times when it's good to be extra careful. '' For Caleph Wilson (@HeyDrWilson) , a postdoctoral student in microbiology at the University of Pennsylvania's Perelman School of Medicine, talking to the public through social media is a means of contributing to society. ''Taxpayers have paid for my training and education in science,'' he says. ''I feel like that's my way of giving back outside of science.'' Social media provides a means of forging connections that might not have been formed in the past, Wilson believes. ''I have direct access to a wider range of scientists. They have access to me. Also the public has access to me and other scientists,'' he says. ''That's a plus for science, because it's bringing minds together that likely would not have been in proximity.'' At his website, heydrwilson.com, he posts on topics such as HIV research and science policy and links to guest posts he's written for other sites. For instance, last October he wrote a post for Ebony.com explaining the facts about Ebola, after two healthcare workers in Dallas were infected while treating a patient. He hopes that as an African-American scientist, he can connect to minority communities in a way an official government agency might not. ''There's cultural contexts to science, healthcare, medicine. It doesn't exist in a vacuum. So hopefully being available as a scientist of color, that's helpful,'' Wilson says.
Twitter and blogs are not the only social media, of course. Though some people use Facebook mainly as a way to connect with family and friends, Wilson also uses it for science outreach. He also maintains a presence on Google Plus, and sometimes posts paper of interest in LinkedIn groups. Knoepfler has participated in a couple of Ask Me Anything sessions on reddit. com, answering questions about stem cells from readers.
Although these scientists concede that social media may not feel right for everyone in science, they all say it's become an important aspect of their work. ''''If you're not on Twitter you're sort of disconnected from the community,'' Bik says. ''It's like a perpetual online conference.''
